An 80-year-old woman was referred to our hospital for the treatment of advanced gastric cancer which extended from the antrum to the bulbus of the duodenum. Although the patient did not struggle or retch during endoscopy, multiple mucosal lacerations were observed in the proximal stomach by Mallory-Weiss tears. No evidence of perforation was identified at the sites. The day after endoscopy, computed tomography revealed free air close to the gastric cardia, but the patient did not complain of any symptoms; she was able to consume a normal diet and did not require any treatment.
Introduction
In 1929, Mallory and Weiss first reported a patient with upper gastrointestinal (GI) bleeding occurring in association with nausea, retching and vomiting after long and intense alcohol drinking (1) . To date, there have been many reports of individuals with this clinical syndrome, and the incidence of is approximately 5-15% of all episodes of upper GI bleeding (2-4). Watts first reported that this condition occurred as a complication of esophagogastroduodenoscopy (EGD) (5) and the incidence is estimated to be 0-0.49% of EGD procedures (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) . However, our perusal of the previous reports revealed that the terms "Mallory-Weiss syndrome (MWS)" and "Mallory-Weiss tears (MWTs)" were undifferentiated. The difference in terminology may have affected the reported incidence during EGD.
Some investigators generally defined MWTs as mucosal tears that were at least 1 cm in diameter regardless of the degree of bleeding and the presence or absence of a need for treatment (10, 12, 13, 15) . Okuyama et al. distinguished MWS from MWT; although both conditions show longitudinal mucosal lacerations in the distal esophagus and proximal stomach, they defined MWS as one or more lesions that show overt GI bleeding, such as hematemesis or melena, and MWTs as lesions that do not (16) . We herein discuss a patient who developed MWT during an EGD who showed asymptomatic free air detected by CT and did not require any treatment for the condition.
Case Report
An 80-year-old Japanese woman, who was being treated for hypertension and diabetes mellitus, was referred to our hospital for the treatment of advanced gastric cancer in December 2013. An EGD was performed with the patient under sedation and intravenous administration of midazolam (3 mg). The EGD revealed an ulcerative tumor at the anterior wall of the antrum (Fig. 1 ) that was histologically diagnosed as a moderately differentiated tubular adenocarcinoma. At retroflexed EGD in the bulbus of the duodenum, a cancerous invasion to the bulbus of the duodenum was observed and later confirmed histologically as a tubular adenocarcinoma. An obvious hiatal hernia was not found.
Although the patient did not struggle or retch during the EGD procedure, bleeding was observed from the gastric cardia to the angulus. Our inspection of the source of the bleeding showed multiple (at least nine) longitudinal mu- cosal lacerations approximately 9 cm in maximum diameter from the gastroesophageal junction to near the angulus. These lacerations developed sequentially during the procedure, with a final count of at least nine tears (Fig. 1) . The EGD was completed as the bleeding stopped spontaneously without any endoscopic treatment. We therefore diagnosed this condition as MWTs. No evidence of perforation was identified at the sites of the MWTs. The total procedure time was 20 minutes. The patient was discharged from the hospital 2 hours after the EGD procedure because she did not have any complaints of chest or abdominal pain.
Computed tomography (CT) was performed the day after the EGD, which had been scheduled in advance to look for metastasis of the patient's gastric cancer. Free air close to the gastric cardia and around the lower esophagus was detected by CT (Fig. 2) , but no evidence of metastasis was found. The patient did not complain of any symptoms and reported consuming a regular diet. The results of various blood tests were within the normal limits except for a slight elevation of the serum C-reactive protein level (0.5 mg/dL).
The day following the CT scan, gastrography with Gastrografin (Bayer Schering Pharma, Osaka, Japan) was performed as the patient did not show any symptoms. There was no finding of leakage on gastrography (Fig. 3) . The patient was managed and followed up without any treatment for the MWTs. The patient has not noticed any symptoms since the EGD and is able to maintain her normal daily activities.
The patient underwent a distal gastrectomy 1 month following the EGD. The tumor was histologically determined as a moderately differentiated adenocarcinoma (G2) that invaded into the subserosa (T3) without lymph node metastasis (N0) (stage II on TNM classification).
Discussion
It has been reported that MWTs may occur iatrogenically during EGD (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) and during endoscopic submucosal dissection (ESD) (15) . Although iatrogenic MWTs are generally caused by retching or forceful vomiting during an EGD or ESD procedure (5, 11, 15) , in some cases, no retching or struggling was found to contribute to the development of MWT (6) , as in the present case. Hiatal hernia is a frequent finding in patients with MWTs (2, 3, 6) , but the potential contribution of hiatal hernia to iatrogenic MWTs is controversial (7, 11). We did not find any indication of hiatal hernia in our patient.
Another reason hypothesized for the development of MWTs is that overinflation of the stomach with air during an EGD may produce MWTs (12, 13) . The EGD performed on the present patient may have been a "longer-than-usual" procedure because retroflexed EGD in the bulbus of the duodenum was performed to observe the cancerous invasion to the bulbus of duodenum. One of the factors that has been suggested to be associated with the occurrence of MWT during endoscopy are gastric atrophy in elderly women (! 75 years old) (6, 7). Taking both the past and present reports into consideration, we speculate that a potential mechanism of MWT development may be that high intra-gastric pressure causes laceration(s) of vulnerable atrophic gastric mucosa during a long procedure when the upper esophageal sphincter does not relax (15) .
Most MWT patients have a single tear; two to three tears are noted in less than 10% of patients, and they typically occur as cleft-like mucosal defects with an average length of 2 cm (9). The majority of the clinical presentations of MWTs show bleeding from the lesions, but perforation is rare (17) . The frequency of gastric perforation following EGD has been reported to be between 1/4,000 and 1/10,000; because these numbers include perforations associated with biopsy and endoscopic trauma from existing gastric lesions, gastric perforation resulting from MWTs by EGD may be extremely rare (6, 17) .
We recently reported that asymptomatic free air detected by CT was frequently (37.3%) observed after ESD procedures even when no evidence of endoscopic perforation was seen during ESD (18) . We thus speculate that this condition may not be associated with clinically significant complications. Previous MWT cases with perforation during EGD were diagnosed using plain chest radiography. Therefore, asymptomatic free air detected by CT may more frequently occur in MWT patients without endoscopically visible perforation, as after ESD.
Most cases of iatrogenic MWTs have a benign course, and the management is mostly supportive because such bleeding normally stops spontaneously in the majority of these lesions (3, 5, 7, (10) (11) (12) (13) . In contrast, several additional therapeutic procedures may be applied for the treatment of a bleeding MWT, such as endoscopic hemoclipping, endoscopic band ligation, and endoscopic injection therapy (8, 9, 15, 19) . Penson et al. emphasized the need to admit patients with iatrogenic MWTs (as in our patient) for 24 hours observation (6) . Fortunately, our patient had a benign course and did not require treatment despite the finding of free air by CT. It may thus be possible that a patient who does not exhibit any clinical symptoms or abnormal blood test results may be followed up carefully and conservatively on an outpatient basis, even if free air was identified by CT.
To the best of our knowledge, the present case provides the first report of MWTs identified during endoscopy that showed asymptomatic free air by CT and did not require any treatment. Therefore, if MWT patients with free air do not exhibit any clinical features, they may not need any particular treatment and can usually be managed with a brief period of observation provided social issues permit (20) . However, such patients with MWTs should be carefully followed up.
The authors state that they have no Conflict of Interest (COI).
